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HEALTH NEWS

‘Leaky’ Vaccines Can Produce
Stronger Versions of Viruses
By studying chickens, researchers say they have proven the theory that more virulent viruses
can evolve from so-called “leaky” vaccines.

The current debate over vaccinating toddlers is small potatoes compared to the potential risks
of using “leaky” vaccines to prevent disease.

According to a new study published today in the scientific journal PLOS Biology, some types of
vaccines could allow more virulent versions of a virus to survive, putting those who are
unvaccinated at greater risk of severe illness.

To understand this, it’s necessary to examine the difference
between “perfect” vaccines and “leaky” ones.

Perfect vaccines are so-named because they mimic the
perfect immunity that humans naturally develop after
having certain childhood disease.

“When a vaccine works perfectly, as do the childhood vaccines for smallpox, polio, mumps,
rubella and measles, it prevents vaccinated individuals from being sickened by the disease,
and it also prevents them from transmitting the virus to others,” said Andrew Read, an author of
the study and an Evan Pugh professor of biology and entomology and Eberly professor in
biotechnology at Penn State University.

Read More: Vaccines Could Be the Answer for Treating Rheumatoid Arthritis »

Enter the chickens.

Read was studying vaccines that could combat malaria when he got interested in Marek’s
disease, a highly contagious viral disease that affects chickens.

It’s a form of herpes that is found in chicken dander and is more virulent than the Ebola virus,
Read said.

After experiments done in a specialized pathogen-containment facility at The Pirbright Institute
in the United Kingdom, the researchers concluded that the vaccines developed to combat
Marek’s disease were imperfect or leaky.

“These vaccines also allow the virulent virus to continue evolving precisely because they allow
the vaccinated individuals, and therefore themselves, to survive,” said Venugopal Nair, who led
the research team. He is the head of the Avian Viral Diseases program at The Pirbright Institute.

These less-than-perfect vaccines create a “leaky” barrier against the virus. Vaccinated
individuals may get sick but have less severe symptoms, but the virus survives long enough to
transmit to others, which allows it to survive and spread throughout a population.

“Our research demonstrates that the use of leaky vaccines can promote the evolution of
nastier ‘hot’ viral strains that put unvaccinated individuals at greater risk,” Nair said.

Marek’s disease used to be a minor ailment that did little harm to chickens in the 1950s, but the
virus has grown stronger and today is capable of killing all the unvaccinated birds in poultry
flocks, sometimes within 10 days.

But since nearly every chicken in agricultural production throughout the world is vaccinated,
Marek’s is a relatively minor problem today.

Read More: Vaccine for High Blood Pressure May Be in the Works »

Marek’s is not the only nasty disease out there. The virus causing avian influenza can be even
deadlier.

“The most virulent strain of avian influenza now decimating poultry flocks worldwide can kill
unvaccinated birds in just under three days,” Read said, because the vaccine against avian
influenza is a leaky one.

“In the United States and Europe, the birds that get avian influenza are culled, so no further
evolution of the virus is possible,” Read said.

Culling is a more expensive process than using a leaky vaccine, he said. But it’s safer.

“Instead of controlling the disease by culling infected birds, farmers in Southeast Asia use
vaccines that leak — so evolution of the avian influenza virus toward greater virulence could
happen,” he added.

Some human deaths from avian influenza virus have been reported in China.

“We now are entering an era when we are starting to develop next-generation vaccines that
are ‘leaky’ because they are for diseases that do not do a good job of producing strong natural
immunity — diseases like HIV and malaria,” Read said.

What’s the answer?

Rigorous testing and vigilant monitoring of next-generation vaccines to prevent the evolution of
more-virulent strains of viruses will help.

Read sees this as crucial to the current attempt to develop an Ebola vaccine. He notes that
secondary techniques can help when using leaky vaccines, such as insecticide-treated bed
nets for prevention of malaria.

Read More: Researchers Closer to HIV Vaccine Than Ever Before »
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What We Learned from Chickens
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Researchers Working on Single-
Dose, Long-Lasting Flu Vaccine
Scientists say their influenza vaccine has worked well on mice. It
could eventually allow people to get a shot every 5 to 10 years
instead of annually.

READ MORE
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Why Do We Still Grow Flu Vaccines
in Chicken Eggs?
There are new technologies out there to develop flu vaccines, but
it may take a while to put them in place.

READ MORE

It May Take 7 Years to Develop,
but Here’s Why a Universal Flu
Shot Is Important
Researchers are being given $130 million to develop a universal
flu vaccine.

READ MORE

ADVERTISEMENT

It’s OK If You’ve Changed Your
Mind and Now Want to Get a
COVID-19 Shot
Even if you were extremely vocal about your hesitancy to get a
COVID-19 vaccine in the past, changing your mind doesn't make
you a hypocrite, it…

READ MORE

Getting Your Flu Shot? Jennifer
Grey Says Be Like Ferris Bueller,
Take the Day Off
Thirty-five years after playing the iconic role of Jeanie in "Ferris
Bueller’s Day Off," actor Jennifer Grey is encouraging everyone to
learn a thing…

READ MORE
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Hepatitis B Vaccination Schedule
Medically reviewed by Karen Gill, M.D.

The hepatitis B vaccine is recommended for everyone. For adults,
the three-dose vaccine is typically given over 6 months,
depending on vaccine brand…

READ MORE

‘Punky Brewster’ Star: ‘I Thought
My Son Had a Cold. It Was COVID-
19’
Soleil Moon Frye, star of the iconic 1980s sitcom "Punky Brewster"
and its recent revival, shares how 3 of her 4 children developed
COVID-19 despite…

READ MORE
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Comparing COVID-19 Vaccines:
Moderna, Pfizer-BioNTech, and
Johnson & Johnson
Here's everything you need to know about the Moderna, Pfizer,
and Johnson & Johnson vaccines, including dosage, efficacy,
safety, and much more.

READ MORE

What You Need to Know About the
Sputnik V COVID-19 Vaccine

Medically reviewed by Femi Aremu, PharmD

Sputnik V is a combined vector COVID-19 vaccine created in
Russia. It's approved for use in 69 countries but not yet in the U.S.
It's 91.8% effective.
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